Abstract: Racial classification is a paramount concern in data collection
15 (U.S. OMB 1995 OMB , 1997 . The main changes are: (1) the ethnicity question precedes the race question; (2) there are now five race categories: White, Black, American Indian or Alaska Native (AI/AN), Native Hawaiian or Other Pacific Islander (NHPI), and Asian (Asian and Pacific Islander became separate categories, unlike the previous definition); (3) the "some other race" category no longer exists; and (4) people can identify with more than one race group described above. These changes were reflected in the 2000 U.S. Census data collection, with the OMB-approved exception that the Census questionnaire also provided the "some other race" category. Roughly speaking, the 2000 U.S. Census raw data provide the total number of people in the population identifying with Hispanic/Latino ethnicity and each of the following six race variables: NHPI, AI/AN, Asian, Black or African American, White, and some other race. The sum of the race counts exceeds the total population counts, because 2.4% of the population chose more than one race in Census SF-1 Table P7 . Given the complexity of the collected data and the need to summarize the information into a single variable with mutually exclusive categories, the U.S. Census Bureau (2002) released a modified race data summary file assigning individuals in the "some other race" category into one of the OMB race categories.
It should be noted that it is common for persons in the U.S. to use race/ethnicity terms without understanding their meanings, origins, or current implications (Cruz-Jansen, 2002) . It has long been stated by the federal government that the racial and ethnic classification standards for the U.S. are not based in science, but are responses to expressed needs of politicians (Forbes, 1990; U.S. OMB 1997) . Nonetheless, racial categories and counts based on the OMB guidelines are the major organizing tool for public health data (Tashiro, 2002) .
the ai/an Population
The AI/AN population, the only federally recognized political minority in the U.S., is increasing at about 1.8% a year, not including tribes gaining federal recognition. According to the 2000 U.S. Census, 4.1 million (1.5%) adults in the U.S. are AI/AN or AI/AN in combination with one or more other races (Ogunwole, 2002) . The number of residents who reported as AI/AN in combination with one or more races increased 110% between the 1990 and 2000 U.S. Censuses, while the number of residents who reported as AI/AN alone increased 26%. More AI/ANs (627,562 people in 2000) live in California than any other state in the U.S. (Ogunwole) . There are more federally recognized tribes in California (107) than any state except Alaska, as well as numerous non-federally recognized tribes.
new contriBution
The fundamental data issue we explore is the potential discrepancy of weighted estimates of health-related variables for the AI/AN population that results from different racial classification and tabulation of AI/ANs in preparing and using survey data. If the weights alter the estimates substantially, the weighting schemes should be subject to reconsideration. Using a very large population-based sample of AI/ANs, this is, to our knowledge, the first article to examine the impact of racial classification on survey weights and the consequences of different weights on AI/AN health data. Our new contribution is to inform health researchers who use population-based survey data when studying different racial and ethnic groups, particularly the AI/AN population, of the importance of understanding how the survey weights are created and for what they can and cannot account.
data and methods
This study used data from the 2001 California Health Interview Survey (CHIS), a statewide random-digit dial telephone survey assessing the health of California's general population.
The sample was drawn by geographically stratifying the state, mostly at the county level so that reliable county-level estimates could be obtained. As the largest state health survey in the U.S., CHIS also has the ability to provide accurate data on the AI/AN population due to modifications made at different development stages (including survey design, interviewer training protocol, and sampling). The survey instrument has been through extensive cultural and linguistic review and adaptation (Ponce et al., 2004) . The format of race/ethnicity questions follows that of the 2000 U.S.
Census, as respondents may report more than one race. These questions were specifically designed to avoid problems faced by other surveys collecting AI/AN data. Persons who answered as AI/AN on any race question were asked to further identify their tribal affiliation(s), whether they are an enrolled member of a tribe, and in which tribe(s) they were enrolled. The data allow us to distinguish individuals from California tribes and non-California tribes, as well as those without tribal affiliations.
CHIS 2001 oversampled AI/ANs, yielding the largest sample of AI/AN for a population-based cross-sectional data collection in U.S. history, a total of almost 4,000 AI/AN individuals (Yen & Satter, 2002) . The interviewers received an in-person cultural competency training about the unique cultural and linguistic issues that can arise when interviewing AI/ANs. The cultural competency training materials were incorporated into the standard interviewer training protocol for subsequent administrations of CHIS (Satter, Veiga-Ermert, Burhansstipanov, Pena, & Restivo, 2005) .
In weighting the CHIS data, the base weights were adjusted through 10 stages (CHIS, 2005) . The last stage was a statistical adjustment process called ratio-raking which controls the marginal distributions of the raking variables (Deming & Stephen, 1940) In addition to these existing weights, this study proposes another set of weights produced by controlling for both the multiple AM race variables and the single CA DOF race variable. Instead of creating weights from the base weights, we started with the existing revised weights and re-adjusted them using both the Census SF-1 data and CA DOF P-1 population projections for different racial and ethnic groups. The proposed weight will be discussed after comparing the original and revised weights described above.
results discrepancy in weighted totals for ai/ans
Overall, the weight revision does not appear to have a major impact on proportions across all racial and ethnic groups in Table 1 . The original weighted totals for AM race variables match their control totals from the Census SF-1, and the revised weighted totals for the CA DOF race variable match the control totals from the DOF P-1. The slight decrease in weighted totals compared to the actual population control is due to the fact that the CHIS target population excludes people in group quarters while control totals include them. When comparing the original and revised weighted totals by race/ethnicity, there seems to be a problem with the AI/AN estimates. Both AM AI/ANs and NL AI/ANs show large discrepancies: The revised weighted total for AM AI/ANs is nearly double the original one (611,468 vs. 1,287,600), and that for NL AI/ANs is nearly quadruple (52,433 vs.
209,385).
1 Control totals include the group quarter population for presentation purposes. These numbers are modified in the weighting procedure to exclude those populations, because the CHIS target population excludes them. 2 AM indicates "any mention." Therefore, the sum of all AM race categories exceeds 100% of the sample. 3 This includes 3 people who were reclassified because they reported single other race only. The reasons for the discrepancies are twofold: the unweighted sample distribution and the difference in the race/ethnicity classification methods between the Census SF-1 and the CA DOF P-1. Let us first examine how the original weights were constructed. The sample included 3,990 AM AI/ANs across adults, adolescents, and children (5.4% of the total sample). This proportion was much larger than the proportion of AM AI/ANs (1.9%) in the control totals, Census SF-1. Therefore, these AM AI/ANs were assigned smaller weights than their counterparts in raking. Accordingly, when the original weights were applied, the weighted total of AM AI/ANs matched the population total from the Census SF-1.
In creating the CA DOF race/ethnicity variable with AM variables, 1,288 of the AM AI/ANs were classified as Latinos, and 2,165 as NL multirace individuals; only 537 people were retained as NL AI/ANs. In fact, the left column of Table 2 shows that, among these 3,990 AM AI/ANs, two thirds were also reported as AM White, and slightly less than one third were, in fact, AM Latinos.
Because these AM Latinos are a subset of AM AI/ANs, the smaller weights on AM AI/ANs than their counterparts in the original weighting had been carried over for the NL AI/AN group of the CA DOF race classification. For this reason, when the weighted total was calculated for NL AI/ ANs using the original weight, it appeared as if there were only 52,433 NL AI/ANs, when the true population total is 192,753. In addition, the revised raking used the CA DOF race variable instead of AM race variables for control totals. When NL AI/ANs were examined, their proportion in the sample was their population proportion (0.7% vs. 0.6%). However, Table 2 shows that a large proportion of AM AI/ANs were Latinos, whose sample proportion was smaller than the population proportions (see Table 1 ), indicating that weights for Latinos were larger than for non-Latinos. Therefore, when all AM AI/ANs were combined, their weighted total became larger than it should have been. While these revised weights made the weighted total for NL AI/ANs comparable to the CA DOF control total (210,296 vs. 192,753) , they produced far larger estimates for AM AI/ANs than the original Table 2 ). The discrepancy in the unweighted distribution resides in the dynamics of racial and ethnicity classification and the complexity of combining the multiple AM race/ethnicity variables into one single variable as described above.
Proposed adjustment
A possible way to reconcile this discrepancy is to control for both the multiple U.S. Census AM race variables and the single CA DOF race variable, unlike the previous two methods that controlled for only one of these two. The methodology of the proposed weighting itself is essentially the same as that of the previous weighting described in CHIS (2005) ; the only difference is that both race definitions are included in the adjustment. Population control totals presented in the far right column of Table 3 were used in calculating weights so that all weighted race/ethnicity estimates would match their respective population totals well. The results of the proposed weight are shown in Table 3 .
The original weighted total of AM AI/AN matches the Census SF-1 figure for AM AI/AN very well, but the NL AI/AN total fails to match the CA DOF P-1 total. In a similar fashion, the revised weighted total of NL AI/AN matches the CA DOF P-1 figure, but the AM AI/AN total is very far from the Census SF-1 total. These findings are to be expected, as only one racial/ethnicity classification is controlled in these two weighting schemes. However, the proposed weighted totals of both AM AI/AN and NL AI/AN are closer to the Census SF-1 and the CA DOF P-1 control totals simultaneously, unlike the original and revised weight methods, where the weighted totals matched the control totals of one of the two racial/ethnicity classifications. This is because both classifications are controlled in the proposed weighting. Although the proposed weighting is not perfect, it shows an improvement over the other two weighting methods. It is clear that the proposed weights provide better estimates than the other two weights, as differences examined in NL AI/ ANs using the original weights, and in AM AI/ANs using the revised weights, were mitigated. The weighted totals for both AM AI/ANs and NL AI/ANs using the proposed weights were reasonably close to both control totals. This was especially true for AM AI/ANs.
One caveat of the proposed weights is that they distort the distribution of the NL NHPI group. The reason for this distortion may be found in NL NHPIs' small proportion in the population (0.3%) and their sample size (237). The proposed method may be subject to more measurement error as group size decreases. 
impact of different weights for the ai/an Population
Percentage and total estimates of selected general health variables were calculated using the three weights described previously. Because research on AI/AN health may use different definitions of AI/AN, this study examines the estimates for AM AI/ANs and NL AI/ANs with the purpose of showing the importance of classifying the target study population by race/ethnicity.
Across the column in Table 4 , the percentage estimates did not appear to differ substantially by weighting schemes. Asthma prevalence rates for AM AI/AN adults appeared to have the largest differences among the three types of weights, with estimates of 19.5%, 15.2%, and 17.8%. As calculation of the 95% confidence intervals follows p + (se(p)*1.96) where p is the estimated proportion, and se(p) is its standard error, one may easily calculate confidence intervals using information from Table 4 . For example, when examining 95% confidence intervals of the three estimates above, they all overlapped; i.e., 95% CI of asthma prevalence for AI/ANs using original weight = 19.5% + (1.2%*1.96). However, it should be noted that determining the significance of differences using confidence intervals is a convenient yet deficient approach (Schenker & Gentleman, 2001 ). The weighted totals, on the other hand, differed considerably by weighting schemes. For example, the number of currently insured NL AI/AN adults could be projected anywhere from 31,297 with original weights to 130,136 with revised weights, while the proposed weight produced an estimated total of 82,689 insured NL AI/ANs. This result is not surprising because the population totals for NL AI/AN using these three weights diverged substantially in value (53,325; 210,296; and 131,661) . In addition to the characteristics in Table 4 , 20 other variables were also examined (results not shown). The findings for these variables were consistent with It is reasonable to assume that a similar pattern may emerge for other small racial groups, such as NHPI. Weights created for these groups might not be as stable as weights for other groups because of their small proportions in the population, small sample sizes, the complexity in measuring race/ethnicity and the dynamics in its classification, and the availability of the data for weighting control totals. This instability was shown in the proposed weights--as the precision for AI/ANs improved, there was a negative effect on NL NHPI. For small racial and ethnic groups, a reasonable strategy might be to take the percentage estimates from the survey and multiply them by their known population totals from external sources such as the U.S. Census or official intercensal population statistics to estimate weighted counts.
It has been shown that classification and tabulation rules can affect both counts and predictors of health status, risks, and health needs of some populations by race/ethnicity (Mays et al., 2003) .
In addition, variants in classification and tabulation can potentially affect the rarest population groups in weighting survey data. In California, AI/ANs are greatly affected: California is home to the largest population of AI/ANs in the U.S., but overall AI/ANs are one of the smallest populations in this diverse state. As survey data are widely used for policy planning purposes, policy makers need to be aware that the choice of racial tabulation for weighting variables affects the data they use for decision making. Ideally, the race/ethnicity variables used in analyses will be consistent with variables controlled in weighting, and account for vulnerable and small populations. AI/ANs as a racial minority--and the only U.S. federally recognized political minority--are underrepresented in public health data collection systems. Imprecise estimates caused by inconsistency between the race/ethnicity variables being analyzed and the variables controlled in the weighting could cause policy makers to overlook the health needs of this racial-political group and result in serious resource misallocations in public health. 
